Synthesis of epoxide and vicinal diol regioisomers from docosahexaenoate methyl esters.
Docosahexaenoic acid (22:6(n-3)) was recently shown to be metabolized by liver microsomes to vicinal diol regioisomers. To identify the diols, and to compare their biological actions with those of epoxide precursors, we developed a chemical method to synthesize microgram to milligram amounts of epoxides and corresponding diols. In brief, methylated docosahexaenoate was reacted for 15 min with 0.1 eq m-chloroperoxybenzoic acid. After normal- and reverse-phase high performance liquid chromatography, six products were isolated. The underivatized or hydrogenated products were characterized and identified using capillary gas-liquid chromatography and mass spectrometry. The products were identified as 19,20-, 16,17-, 13,14-, 10,11-, 7,8-, and 4,5-epoxy-docosapentaenoate. Per incubation, the total epoxide yield from 22:6(n-3) was 8.6%. By reincubating unused substrate 10-20 times (cycling), the total epoxide could be increased to 55-70%. As found for epoxides of arachidonic and eicosapentaenoic acids, the yield of individual regioisomers increased as the distance between the targeted double bond and carbomethoxy group increased. Each epoxide regioisomer was hydrolyzed to its corresponding vicinal diol. The gas-liquid chromatographic retention times and mass spectra of the diol products were found to match those of metabolites produced by cytochrome P-450 monooxygenases.